Scheduling of
Jdroelectric and
I Generation

SYNEXUS

GLOBAL

An Acres Company
Une filiale d’Acres

Redefining Asset Management



S ESENLAU

_NVINENES
_NOJECTIVES

“N\Veneuelogy, "h |




- -‘___5\;\/* df&eneration Issues - |
é_‘ o Wind Generation Over One Week
d




Wit 6eneration Issues -- I

—NElghNeeuen Inrsnort-term power

OLITEL|T 9
= REgliEsegulatior
SRENUITES NIONEN reserves

t

yadrercan egulate and provide
mpensating reserves — at a cost
Reduced efficiency

Increased spill



OPElEONS

— E'f‘f]c]ency 0SS

mine Saturation Point (“How
many Wind MW can we economically
absorb?”



VIEIheE0I0gy for Hydro-Wind
ntEgrati

QL)

-l

ess hourly hydro operations






components

Inflow Arc

Reservolr Node
Spill Arc

Taillwater Junction Node




Generation



Transmi

Market

e Purchase
e Sale

Bilateral
* Purchase
e Sale

ala

OO

jon Area

Hydro Generation

Thermal Generation



COB2P

=

Bus Configuration

Contract Bus

A

River 1

Plant 1

Plant 2

River 2

Plant 3

Plant 4

River 3

Plant 5

COB1
> | & PSE
X(COB1) X(PNW1)§ X(PSE)
gﬁ BPA2 5
X(COB2) ’
Z MW
COB2S o R A
COB3P e
BRI 4 MID-C

COBSS X(PNW3

X(COB3)

A

Plant 6



Cowditz River

-
- -
e - &
- 2
-,
. p:
d
’ :
4
/ LS
1
\
\
\
Y
N
~
~
~
~
Upper Ross
Baﬁr
Lewier X
Baker Diatia
§ Gorge
.
? -
o 3
Pacific 2
Ocean g
4]
Swift |
Packwoad A Swinz
Moasyrock /\ Yale
Mayfieid .n_’ } Merwin
Colurrbia River
Pacific
ocasne—{ »‘
Bormaville The John Mchary
Dales Dy

Big C&ff Detroit

Foster

Wikemerte River

r—’ Cougar

Daxtar

Loskout Point

Hills Creek

Deschufes River

Pelton  Round
Butle

Green Pater

Revelstoke

Brilliarnt

Wells
Chelan

Reach

Rock
Iskand

‘Wanapum

South
Slocan

Lower & Lipper
Bannington

Kootenay Rivar

Kaatenay Canal

Spokane River

Boundary Box
Ca

myan

Lang
Lake

Hine
Mile

Lowvar Little
Manumental Goose

Lower
Granite

Hootenal River

Libby

Frathead River

Pend Oreile / Clark Fork

— - P |

Albeni
Falls

Cabinat
Garge

Hoxon
Rapids

Thompsan
Falls

Monroe
Street

Post
Falla

Dworshak

Spalding Peck

Clearwater River (Norfh Fork)

Hells Canyon

Snake River

Qubaw

Brownlee

Legend

O “Baundary” Node

‘ Upper Columbia {(Canada)

A Upper Columbia (UISA)

A Mid-Calurnibia
A Lower Columbia

‘ Willamette
//\\ Miscellaneous

o Gauge

§ Columibia
Falls

Flathead
Laka

Kerr




REEKASIana Schematic

Powerhouse Two Powerhouse One




Laurie River
Bl 3018

LALRIE BIVER Il — & MW

LAURIE RIVER | —

5 MW

MISS]FALLS COMNTRON

280 | SOUTH BAY

| - CHANMEL—"" ; - | NOTISI G5 . el e
gL — ThoL[ M :
NOTIG! CONTHOL| C"'?“‘f
82162 Granville Lake Cj_//%_—’k" d River _\ 1 WUSKWATIM G 5 — 350 MW iy
300 - = /‘L MANASAN G5 — 270 MW

Bat S z }
e : ; ; 180 - ; 1
GRANWVILLE FALLS — 150 MW AR OMINAWIN 1 : i
240 BYPASS CHANMEL | Kl t[-'-‘sl!r am Ihr Nr_,lsur R wer ; ; ! 3 ALHSTHEERE . — 20 KW
' JENPEG G5 — 126 MW 400 350 300 250 300

-""']_';.'Hlltmuc: G5 — 310 MW

= El216.1
= JENPES CONTROL
T ———— RED ROCE 220 MW

8 MILE CHANNEL -

~ Nelgon River
-ty

e

BIRTHDAY G5, -

p \“a’:_ ,\c]_u..L

SR0 MW
G.5. — B40 MW

 KELSEY.G.5. — 224 MW
Potentic| — 240 MW Extension

2 MILE CHANNEL -~
~

Hudson Bay

— & 160
& KETTLE G.5. — 1 272 Mw/
4 140 Note: The potentind sites indicated on this map
represent pross initial o 2 anly. G 1r a5 ~ o
| 120 R ] o LONG SFRUCE G.5 — 580 M
tation s capal
100 - ~ {rom olhér s,

refors o how . i
generate on a totl
A0 — Stations developed su{‘LL«luI'. dawnstiream
usually have a r|||||| negative impect on the
generating enpucity of their upsteann
Bli——— ll.1rdw|"1|'-]l: imestane's gross tnitis

l LIMESTONE G.5. — 1 330 Mw

EL 217.6

Elavation in Meatres above Sea Lawel

1340 MW but under the influence of CEA A DA T aan s - .
A0 ————— Connwapa station. downstream, will o v - CONAWAPA G5 — 1 390 MW 4 2 ;q_\-\""

produce abaut 100 MW Jess | a'ﬁ(

1 :' 4
0 — _— — — — ]
l:-:-lll»-ﬁ\.”‘Irl.ﬂ.f\.lfL G.5 — 1 080N e h'
.- f 1 { —h f f + A — p——— f—— i

RE( 500 450 400 350 300 250 200 160 160 50

Kilametres from Hudson Bay

LAKE WINNIPEG Hydro-Electnc Power
zn Manzt{)ba o Wrrlmpc.’g River

Ty '... l.-]\.-.. .!I.
i1, 1985, the.province’s develaped hydracl \ FOINTE DU BOIS 6.5
1885, further hydraulic development is SLAVE FALLS G.5. — 6 N
} d by of sites — Nelson EUEN SioT B0 MW 2
ot ik Sl SEVEM SISTERS G.5. — 150 I"I"." 2808 -
another G270 MW u[ ul litional generating CHRTH 5.—5 47 %E
Copicily. . 4 —— 260 cm
s = A, o
- - 5 8 - 2403 &
) GREAT FALLS G.5.— 132 MW 3
- T\( P —. = PR FIMEFALLS G5 — BE MW =il 220§ -
il = i}
S e B didlal

POTENTIAL SITE



—®
©

° LONG SPRUCE
(LSP)
LSP_RDC
LSP_HDC
NORTHERN LOAD 1
(NRT) RADISSON HVDC HENDAY HVDC
(RDC) (HDC)
z Q Q
£ ] 2
= Q Q
& 3 8
g 2 2

DORSEY HVDC
Ponton
Lt _‘ (oDC)

CNT_DDC
P
NWL
NWS_SP2
— - .
=
b
NORTHWEST LOAD o
(NWS) : |-
- : CENTRAL LOAD 1)
NWS_SP1 CNT @
SP1 ( )
SP1 CNT_NWS
o2L
ON2
= —
a
= _@
ful ]
z
)
I
a
=
'
CNT_ON1
ON1

CNT_US1

ecs & us1

M
c
%
P

e e}
@
z
? ? =
o
z
=




gonsiderations

VIaXINIZEREOIT0I0  REVENVES
DEINEENRERIESENcOnr ol Physicallsystem and operational
CONSHIEINSINREINEC llrJJ g\l oIty

Withlip=planidispatci (ORIt Operatior
rJerro DETE
iejooricl zlplel r%ervﬂ CRE P
OVVEEtEIation

'ram HJ I;l, anad roeute

Anclillary services ﬂnstraint
HV transmission constraints
Integration with “renewables” especially wind



FeAE Ferecast Plot

ELnad Yista N
File Edit Definition Hourle  Minute  TableCharter  windomw  Help

] (Tl [+ (]

I System Load For =100 %]
-View - — —Action 1
Case ID jDirect Load Casl] Bus Bar IDemu Bulk Load Ij L Wﬁ Week 01-26 to 02-01 J?ji cet || Seed I
Load Uncertainty 1I].I]l]l]l]
| Monday | Tuesday Wednesday Thursday | Friday | Saturday | Sunday

TTE T ' =k

02:00 System Load Forecast Wednesday, February 20, 2002

03:00 Case : Direct Load Case Bus : Demo Bulk Ref Time: Monday, January 26, 1998 01:00:00

04:00 Load Bus UserlD: shridgeman

05:00

06:00

07:00

08:00 105

09:00

10:00 100

11:00 [

12:00

13:00 .

14:00 % 85

15:00

16:00 E ow

17:00 15

18:00

19:00 o

20:00 [

21:00

22:00 w Mon 24:00 Tue 24:00 Wed 24:00 Thu 24:00 Fri 24:00 Sat 24:00 Sun 24:00

23:00 Time

24:00

iﬂStart‘ | [E]Microsoft Pawer... | & vista | CWLT Yista | G shork Term Gene...1 @ Load vista | ] & ) 5%@2 _éfé.‘}QQ_\,% 3:43 AM




IN/PICEIRS

xthange Yista

File Edit Configuration Contract_Details TableCharter ‘Window Help

BRI

-

rice Forecast

Il Chart - Hourly Constraints/Rates

Hourly Constraints/iRates
ON1E, Ontario K21/22W Interface
Energy Rate

Monday, July 28, 2003
Ref Time: Tuesday, July 29, 2003 01:00:00
UserlD: shridgeman

Tue 24:00

Wed 24:00

Thu 24:00 Fri 24:

Time



= GWIEGrecast Trends

r - Al
i Chart - Inflow Forecast Yerification Report

' Inflow Forecast Verification Report Thursday, June 17, 2004
Watershed : Whitebird Ref Time: Tuesday, March 02, 2004 05:00:00
UserlD: tolason

Ohserved = Tue Mar 02 11:21 --—--- Wed Mar 03 10:06 ——  Thu Mar 04 11:27
— —  FnMar0511:36







SYRVISIdIdisplay - Schedule

File Edit 5Status | Schedule Display TableCharter  Window  Help

=S E |5 LR ARA R =

Manual Mode

Simulator Yariable Selector
MW Distribution Factaors
Plant Distribution Active

Sirnulatar

Sickive River
MW Schedule
Plant Comrmitrment Schedule

Plant Commiktment Status
Spillvay Schedule
Flashboard Schedule
iarouping Schedule

Stare &s

Opkimurn

Clear * ifficial Schedule
Economic Comp. perating Scheduls
Working Schedule I
Working Schedule 11

Export k
Spill Likiliky:




ST Vg

File Edit Status Schedule | Display TableCharter ‘Window  Help

Jf"i

= % ] @ @ Plant Generakion b |E| ﬂ ]$

Plant Power Flow
Spilleray Discharge
Total Facility Discharge
River Reach Flaw

Reservoir Elewation
Reseryair Live Storage
Tailwater Elewation
Plant Efficiency

Plant Resetve

Facility Sumrmary
Fegional Bus Summary
Tie Line Load Summarsy
Transackion Sumrarsy

Draily Plant Summarsy

fckive Hydradlic Constraints
Ackive Transmission Conskrainks
Plant Axvailability

Log Sheet
Reparts
Table Reformatter

Default Wiew urrent:
Week
Day of Week k Qfficial Schedule
Table Precision k Qperating Schedule
v Historic Read-Cnly Wearking Schedule I

v SCreen Sync Working Schedule 11




Py

:j neration Plot

_| File Edit Status Schedule Display TabIeCharter W|ndow Help

=zlald] =la] o] wiss]esedrlx|a]=]@)] (&Z]EL] (M) 1w r|F| s8] |mE] [&]s
Plant Generatlon for River System A Tuesday, March 23, 2004

Generation Ref Time: Monday, March 01, 2004 01:00:00
Optimal UserlD: shridgeman

POW Al Bl row a2 Bl row a3 Bl row a4 Bl row As Bl row a6

N
o
T |

" Mar-02

|
N B
1 |

Mar-0d4 © Mar-05

Time

| OPT Complate Sik Complete Sun Feb 29 2004 24:00 | 334 AM

| 8, paint shop Pro ”Gshurt Term Ge... |J )] ‘gj @) LDk AE®  ameam

I
§m5tart|

J [ Microsoft Power. . | W vista | & Data Vista




_'r‘a

SiEUnittSchedule

r. : i ™

Unit Generation for Cola River, Griddle Wednesday, February 20, 2002

Station Generation Ref Time: Monday, January 26, 1998 02:00:00
UserlD: sbridgeman
B 1 2 i 3 Il 4

160

1407

1207

Power(MW)




SiVWater Level Plot
e

/Reservoir Elevation for Cola River Wednesday, February 20, 2002
Levels for BLT Pond Ref Time: Monday, January 26, 1998 02:00:00

UserlID: sbridgeman

Elevation(ft)

Jan-27 "Jan-28" "Jan-29° "Jan-30° “Jan-31° "Feb-01'

Time



- — s )

SiEScehedule Results

E‘]Shull Term Generation Scheduler
File Edit Statuz Schedule Digplay TableCharter Window Help

[©] [wlss[os[o-re[*[n]=] [Z[[5] [mM[T[w[r[F[s[E] [M[m]

)

= Plant Summary
River |Mersey j Plant |Upper Lake Falls HGP j
Elevation TWL Gross Head My Efficiency Power Flow Spill Total Flow =
2 Mon 10:00 2735 235.0 38.5 5.4 0.85 1949 0 1949
2 Mon 11:00 2735 235.0 38.5 5.4 0.85 1949 0 1949
2 Mon 12:00 2735 235.0 38.5 5.4 0.85 1949 0 1949
2 Mon 13:00 2735 235.0 38.5 5.4 0.85 1949 0 1949
2 Mon 14:00 273.5 235.0 38.5 5.4 0.85 1949 0 1949
2 Mon 15:00 273.5 235.0 38.5 5.4 0.85 1949 0 1949
2 Mon 16:00 273.5 235.0 38.5 5.4 0.85 1949 0 1949
2 Mon 17:00 273.5 235.0 38.5 5.4 0.85 1949 0 1949
2 Mon 18:00 2735 235.0 38.5 5.4 0.85 1949 0 1949
2 Mon 19:00 273.5 235.0 38.5 5.4 0.85 1949 0 1949
2 Mon 20:00 273.5 235.0 38.5 5.4 0.85 1949 0 1949
2 Mon 21:00 273.5 235.0 38.5 5.4 0.85 1949 0 1949
2 Mon 22:00 2735 235.0 38.5 5.4 0.85 1949 0 1949 _
2 Mon 23:00 2735 235.0 38.5 5.4 0.85 1950 0 1950
2 Mon 24:00 2735 235.0 38.5 5.4 0.85 1950 0 1950
2 Tue 01:00 2735 235.0 38.5 2.5 0.86 888 0 888
2 Tue 02:00 273.5 235.0 38.5 5.1 0.86 1618 0 1818
2 Tue 03:00 273.5 235.0 38.5 4.9 0.86 1770 0 1770
2 Tue 04:00 273.5 235.0 38.5 4.9 0.86 1758 0 1758
2 Tue 05:00 273.5 235.0 38.5 4.8 0.86 1703 0 1703
2 Tue 06:00 2735 235.0 38.5 4.9 0.86 1759 0 1759
2 Tue 07:00 273.5 235.0 38.5 h.2 0.85 1852 0 1852
2 Tue 08:00 273.5 235.0 38.5 5.4 0.85 1950 0 1950
2 Tue 09:00 2735 235.0 38.5 5.4 0.85 1950 0 1950
2 Tue 10:00 273.5 235.0 38.5 5.4 0.85 1950 0 1950 =z

|
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